A s the population of the United States becomes more diverse, there is an increasing need for medical providers to be trained in collaborating with interpreters. 1 The deleterious effects on patients' health arising from language and cultural barriers are significant. [2] [3] [4] [5] [6] [7] While it is currently not feasible to provide all patients with limited English proficiency (LEP) a language-concordant provider, the incorporation of trained medical interpreters into their care has produced numerous benefits. [8] [9] [10] [11] Although medical schools 12, 13 and residency programs 14 are developing training programs on provider-interpreter collaboration, no student-run free clinic (SRFC) has reported a similar effort in the literature. Our study establishes the first steps in examining a training program to teach third-year medical students (MS3s) to work effectively with inperson interpreters.
Methods
The Albert Einstein College of Medicine (Einstein) Institutional Review Board approved this study, which was conducted at the attending-supervised, student-run Einstein Community Health Outreach (ECHO) Free Clinic.
Einstein MS3s were enrolled during their month-long family-medicine clerkship between September 2016 and August 2017. MS3s were excluded if they self-rated as fluent in Spanish, did not attend ECHO, or did not work with an in-person Spanish interpreter. The study was divided into six 2-month cycles, with MS3 group assignment alternating between control group and intervention group each month. The intervention featured a PowerPointbased lesson on how to work effectively with an in-person interpreter, and a reminder of the lesson's main points at the start of the MS3s' first shifts in clinic. The lesson conveyed guidelines derived from the literature (Figure 1 ). [15] [16] [17] Data were collected through demographic surveys completed by the MS3s, and from evaluation forms filled out by the interpreters during patient encounters. Blinding of the interpreters was accomplished by restricting knowledge of MS3 group allocation status to study investigators.
BACKGROUND AND OBJECTIVES:
Cultural barriers and patient-provider language discordance exert deleterious effects on patient care. One solution has been the integration of medical interpreters into the care of patients with limited English proficiency. While medical schools and residency programs have started developing training programs on how to work with medical interpreters, no similar endeavor has been reported by student-run free clinics. Interpreters were trained to use an MS3 evaluation form adapted from the Interpreter Scale, 1 a validated instrument designed to enable a trained in-person interpreter to assess a medical trainee's communication skills during an interpreted encounter. The evaluation form contained seven 5-point Likert scales. Scores of 5 were considered excellent performance; 4, moderate; and from 1 to 3, poor. Only data from the first MS3-interpreter encounter were included. Monthly spot checks were held to detect issues with the interpreters' evaluation of the MS3s. Data were deidentified and stored in a HIPAA-compliant database.
Results were summarized as counts and compared between study groups with the χ 2 test or Fisher exact test. Ordinal logistic regression analysis was performed to examine the association between the intervention and the interpreters' scores for MS3 performance in each outcome, adjusting for baseline characteristics. Results were expressed as odds ratios (ORs) and corresponding 95% confidence intervals (CI). The ORs assessed whether MS3s in the intervention group were more likely to receive evaluations rated as (i) either moderate or excellent instead of poor, or (ii) excellent instead of either poor or moderate.
Results
A total of 131 MS3s were enrolled and evaluation forms were completed for 76, yielding 36 in the control group and 40 in the intervention group; Figure 2 details this consolidation.
Baseline characteristics were balanced across study groups (Table  1) . Most participants (i) self-rated as possessing basic or conversational Spanish proficiency, (ii) acknowledged having received training to work with an in-person interpreter, (iii) reported prior experience working with an in-person interpreter, and (iv) self-rated as very prepared to work with an in-person interpreter.
Working with Interpreters
• Speak to the patient, not the interpreter.
-Make eye contact with the patient as much as possible.
-Address the patient as "you," not "he/she/the patient." • Communicate one idea at a time.
-One question, one idea.
-Speak in short, simple sentences with pauses for interpretation.
• Ensure everything is interpreted.
-Wait for the interpreter to finish interpreting.
-If what the interpreter says is noticeably shorter than what the patient said, then ask the interpreter to interpret exactly what the patient said. 
Discussion
Our study examined the effectiveness of a lesson-and reminder-based intervention to promote collaboration between MS3s and in-person Spanish interpreters. The results revealed that MS3s who received the intervention were more likely to ask the patient one question at a time, listen to the interpreter without unnecessary interruption, and speak in short, simple sentences with pauses for interpretation. Moreover, these results were independent of the MS3s' self-rated Spanish proficiency and previous experience or training in working with an in-person interpreter.
Our study design enabled close query of our intervention. Delivery of the intervention and MS3 evaluation were executed in a standardized fashion. The interpreters remained blinded throughout the study. In addition, the alternating nature of the 2-month cycles allowed for better control of bias originating from clinical experience gained through other third-year clerkships.
Importantly, our study also had limitations. Our sample size was restricted because not all enrolled MS3s were evaluated, and our nonrandomized study design may have influenced our results beyond our ability to adjust. Our study was also limited by the evaluation scale we employed. As we were unable to locate a scale validated for evaluation of medical trainees by interpreters in real-patient encounters, we adapted our scale from the Interpreter Scale, 1 which had been validated for this purpose within standardized-patient encounters.
Our project is particularly relevant for primary care clinics and SRFCs. Moreover, our study outcomes are derived from literature-based guidelines [15] [16] [17] to promote providerinterpreter collaboration, which improves outcomes for patients with LEP. [8] [9] [10] [11] 18 While further research is necessary, this intervention can help improve care for patients with LEP with minimal cost and time investment.
Conclusion
This study represents the first reported endeavor by an SRFC to train its medical students to work with interpreters. Our training program on provider-interpreter collaboration can improve the performance of MS3s with respect to a select set of communication skills. Further research is required to extend the training program's impact and analyze its effect on patient-provider communication. 
